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Abstract
In this paper proposed palmprint identiﬁcation using Gabor features, Gabor and Wide Principal Line Image (WPLI) features.
Extracted a ﬁxed size ROI from palmprint images. Resize the extracted ROI into 64 x 64. Apply the Gabor ﬁlters to extract the
features from the resized ROI. Dissimilarity distance is used to measure the dissimilarity between the query palmprint and database
palmprint images. Experiments were conducted on Polyu Palmprint Database using Gabor features, Gabor and WPLI features.
Experimental results shows that the proposed approach using Gabor and WPLI features obtains better results compared with the
existing methods.
c© 2016 The Authors. Published by Elsevier B.V.
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1. Introduction
Automatic identiﬁcation of humans is a very essential for law enforcement, public places such as airports and
shopping complexes etc.,. Traditionally documents used for human recognition are passports, ration cards, driving
licenses etc.,. But these are very susceptible for forgery. Biometric based systems are possibly the best solution
for human recognition1. Kung et al. 2 demonstrates palmprints can also be used for human identiﬁcation. Zhang et
al. 3 stated that palmprint contains more information compared to ﬁngerprint. The central region of the palmprint is
referred as ROI4. ROI extraction is the ﬁrst and important step in palmprint registration, identiﬁcation and veriﬁcation
process. In the literature5,6,7,8,9, a majority of researchers used ROI size of 128 x 128 on PolyUPalmprint Database10.
Zhang et al. 11 used the circular Gabor ﬁlters to perform palmprint identiﬁcation. Dale et al. 12 extracted 128 x 128
ROI from palmprints. The ROI is resized to 64 x 64 and the resized image was divided into four non-overlapping
sub-images. For each sub-image applied 2-D DCT and obtained transformed coeﬃcients were grouped into nine
groups. For each group the standard deviation was calculated, i.e. for each ROI obtained 36 standard deviations were
formed as the feature vector. Guo13 et al. partitioned the ROI into several smaller sub-images, then the feature vectors
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were extracted using: Fourier transform, DCT transform, Gabor transform and Local Binary Pattern (LBP). Pan et
al. 14 applied the Gabor ﬁlter and divided the resultant image into two level non-overlapping partitions and calculated
the mean and standard deviation as features. Mu et al. 15 used the Gabor ﬁlter to generate Gabor magnitude (GM)
features. Logarithm transform was applied to generate LogGM features. The LogGM feature image was divided into
subblocks. Mean and standard deviation of LogGM feature of all the blocks was considered as the feature vector.
Literature survey12,13,14,15 shows that Statistical Features (SF) extracted after applying transformation such as Ga-
bor ﬁlter, Fourier transform etc. Hence, palmprint identiﬁcation using Gabor features without using statistical func-
tions has to be explored. The remaining part of the paper is organized as follows: Section 2 provides an overview
of ROI extraction. Section 3 provides Gabor feature vector and WPLI generation. Section 4 provides details of
palmprint registration and palmprint recognition approaches using Gabor Features, Gabor and WPLI features. Exper-
imental results using Gabor features, Gabor and WPLI features are discussed in section 5. Section 6 describes the
conclusions.
2. ROI Extraction
To identify the key points, adopted the key point identiﬁcation approach proposed by Kalluri et al. 16. The obtained
key points were used to align the palmprint image. After align the palmprint image extracted 128 x 128 size ROI. The
sample palmprints and extracted ROIs are shown in Figure 1.
Fig. 1. Palmprints and its corresponding ROIs.
3. Feature Extraction
3.1. Gabor Feature Vector Generation
ROI image is resized into 64 x 64 by using bi-cubic interpolation. The circular Gabor ﬁlter is an eﬀective tool for
texture analysis17, and has the following general form:
G(x, y, θ, μ, σ) =
1
2πσ2
exp(− x
2 + y2
2σ2
)exp{2πi(μxcosθ + μysinθ)} (1)
Apply the Gabor ﬁlter on the resized image to obtain the magnitude, real and imaginary features. After obtaining
these values to perform binarization the obtained values are greater than zero are considered as 1 otherwise the vales
are considered as 0.
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To extract Wide Principal Line Image (WPLI) adopted the WPLI extraction approach proposed by Kalluri et al18.
Sample ROIs and it’s related WPLIs are shown in Figure 2.
a b c d
Fig. 2. Sample ROIs (a) & (b) and its corresponding WPLIs (c) & (d).
4. Registration and Recognition
Registration is one of the important steps in biometrics in general pattern recognition. The schematic diagram is
depicted in Figure 3. For every palmprint in Registration Images, extract the ROI, resized the extracted ROI into 64 x
64 and apply the Gabor ﬁlter on the resized ROI. Perform the binarization on obtained features and store these features
in the Feature Data Base. Apply WPLEs on extracted ROI (128 x 128) to generate WPLI and store the obtained WPLI
on the Feature Data Base.
Fig. 3. Schematic diagram for registration.
4.1. Similarity Measures
In Gabor features, the dissimilarity between the Database (testing) and the Query (training) image has been calcu-
lated by Dissimilarity Distance (DD) (2). Where DM , DR and DI are the magnitude, real and imaginary feature values
of the database image. Similarly QM , QR and QI are the magnitude, real and imaginary feature values of the query
image
DD =
∑64
i=1
∑64
j=1(DM(i, j)&QM(i, j))&(DR(i, j) ⊕ QR(i, j)) + (DM(i, j)&QM(i, j))&(DI(i, j) ⊕ QI(i, j))
2 ∗∑64i=1
∑64
j=1(DM(i, j)&QM(i, j))
(2)
For WPLIs, Let L1 and L2 are the training WPLI and testing WPLI respectively and their size is 128 x 128, then the
matching score (MS) between L1 and L2 is deﬁned as
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MS (L1, L2) =
∑128
i=1
∑128
j=1 L1(i, j)&L2(i, j)
∑128
i=1
∑128
j=1 L1(i, j)
(3)
Similarity score (SS) is calculated using the following equation
S S (L1, L2) = max(MS (L1, L2),MS (L2, L1)) (4)
4.2. Palmprint Recognition using Gabor Features
The Schematic diagram for palmprint recognition using Gabor Features is depicted in Figure 4.
Fig. 4. Schematic diagram for palmprint recognition using Gabor Features.
The proposed approach using Gabor features takes testing palmprint, Feature Data Base as input and returns the ID
of the testing palmprint. Extract the ROI from the testing palmprint, resize the extracted ROI into 64 x 64 and apply
the Gabor ﬁlter to generate Gabor features. Calculate the Dissimilarity Distances using equation (2) between query
image feature vector and feature vectors of training images and palmprint wise identify the minimum Dissimilarity
Distances. Declare the smallest Dissimilarity Distance palmprint is the identiﬁed palmprint and stop the process.
4.3. Palmprint Recognition using Gabor and WPLI Features
The Schematic diagram for palmprint recognition using Gabor and WPLI features is depicted in Figure 5. The
proposed approach using Gabor and WPLI features takes testing palmprint, Feature Data Base as input and returns
the ID of the testing palmprint. Extract the ROI from the testing palmprint, resize the extracted ROI into 64 x 64 and
apply the Gabor ﬁlter to generate Gabor features.
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Calculate the Dissimilarity Distances using equation (2) between query image feature vector and feature vectors
of training images and palmprint wise identify the minimum Dissimilarity Distances. If the smallest Dissimilarity
Distance less than thresholda then declare the smallest distance palmprint is the identiﬁed palmprint otherwise the
following steps are used for identiﬁcation:
Step 1. Apply the WPLEs on the extracted ROI(128 x 128) to generate 128 x 128 WPLI.
Step 2. Retrieve the smallest dissimilarity distance palmprint Database WPLIs from Feature Data Base.
Step 3. Compute the Similarity score between testing WPLI and retrieved WPLIs using equation(5).
Step 4. If the maximum of SS ≥ Thresholdb then declare the current palmprint is the identiﬁed palmprint otherwise
retrieve the next smallest dissimilarity distance palmprint Data Base WPLIs from Feature Data Base and goto step 3.
5. Experimental Results
Experiments were conducted on the PolyUPalmprint Database10, to verify the eﬃciency of the proposed approach.
5.1. Data Sets for Experiments
The data sets used by the previous researchers are considered here to compare the performance of the proposed
approach. These data sets are given below:
Data Set I: The ﬁrst two palmprint images in the ﬁrst session and ﬁrst palmprint image in the second session of every
palm were considered as the training palmprint images, all the palmprint images of all the palm were considered as
the testing palmprint images. Mansoor et al. 7 obtained CRR was 90.17.
Data Set II: The ﬁrst 5 palmprint images of every palm in the ﬁrst session were considered as the training palmprint
images and the left over images of the ﬁrst session were considered as the testing palmprint images. The number of
training palmprint images are 1930 and the number of testing palmprint images are 1959. Xuan et al. 8,19 obtained
CRR was 97.377 and 99.02 respectively.
5.2. Experiments using Gabor Features
On Data Set I, obtained CRR is 97.18 (i.e. 7534 palmprint images are correctly identiﬁed). On Data Set II, obtained
CRR is 99.285 (i.e. 1945 palmprint images are correctly identiﬁed). The experimental results are shown in Table. 1.
Using the proposed approach extract better results compared to existing methods7,8,19.
5.3. Experiments using Gabor and WPLI Features
On Data Set I, obtained CRR is 99.15 (i.e. 7686 palmprint images are correctly identiﬁed). On Data Set II, obtained
CRR is 99.846 (i.e. 1956 palmprint images are correctly identiﬁed). The experimental results are shown in Table. 1 .
Using the proposed approach extract better results compared to existing methods7,8,19.
Table 1. Performance (CRR) comparison of the proposed approach using Gabor Features
Data Set Author with CRR of CRR of the CRR of the
reference Number Existing Proposed Approach Proposed Approach
used the Data Set Methods using Gabor Features using Gabor and WPLI Features
Data Set I Atif Bin Mansoor et al. 7 90.17 97.18 99.15
Data Set II Xuan et al. 8 97.377
Xuan et al. 19 99.02 99.285 99.86
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Fig. 5. Schematic diagram for palmprint recognition using Gabor and WPLI Features.
6. Conclusion
In this paper, palmprint recognition approach is presented based on Gabor and WPLI features. Experiments were
conducted using Gabor Features, Gabor and WPLI features on PoluPalmprint Database. From these experimental
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outcomes, it can be concluded that the proposed approach using Gabor Features, Gabor and WPLI features obtains
better performance in terms of the CRR compared with existing methods. It is also observed that CRR is improved
when both Gabor and WPLI features are applied in combination.
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